
QCD fits in diffraction
Laurent Schoeffel

CEA Saclay

LOW X MEETING 

LISBON, PORTUGAL, June 28 - July 1 - 2006

Work done in collaboration with :
C. Royon, S. Sapeta, R. Peschanski and E Sauvan

1. QCD (DGLAP) analysis of HERA data (F2
D(3))

implications for Tevatron…

2.  Good and Walker (dipole) approaches :

a. 2 gluons exchange model
b. BFKL parameterisation of F2

D(3)

In progress : « saturation » based models



QCD (DGLAP) fits



F2
D(3) = ΦIP(xIP) FQCD(β,Q²) + NIR ΦIR(xIP) FIR(β,Q²) 

QCD fits on HERA data

With input (Q0²) distributions :

Reproduction of fit A from H1 publication

ES=DS=0

and Q0² scanned to find the best χ²



Data Samples published:
1. H1 LRG (MY<1.6 GeV)

2. H1 FPS (MY=Mp : proton tagged but limited kinematic acceptance)

3. ZEUS FPC (MY<2.3 GeV)
4. ZEUS LPS (MY=Mp)

All samples converted to MY<1.6

⇒ H1 FPS *1.23 (conversion factor from elastic to MY<1.6 GeV)

⇒ ZEUS LPS *1.23
⇒ ZEUS FPC *0.85(=0.70*1.23)

Strategy : we add parameters (ES,DS) to get a result stable w.r.t. 
initial parameterisation

⇒We do the fits independently on H1 LRG and ZEUS FPC 
⇒Then, on the 4 combined data sets

⇒ kinematic space (Q²>4.5 GeV², MX>2 GeV, ββββ<0.8)

e+p → e + X (GAP) Y

Data sets for the analysis : all existing measurements



Result for the S,G distributions (central values)
δ(S)~5% and δ(G)~15% (low z ; >25% at large z)



Result for the S,G distributions

parameter values

Good description!



no dependence in Q0²



no dependence in Qmin² => 4.5 GeV² is used (≠H1 publi)



Impact for Tevatron

(fit on 1994 data)

Nucl.Phys.B746:15-28,2006 



Result with the 

1994 H1 data  
=>    

ν = 0.0 +/- 0.6

Uncertainty of the Gluon density at large z : multiply zG by (1-z)ν



Impact for Tevatron
Taking into account the poor determination of xG at large z

Large z error parameter



Status for QCD fits

• PDFs from all data sets compatible (within total error)

• zG => essential piece of information for Tevatron/LHC…

=> direct background to inclusive/exclusive Higgs prod.

at LHC!

=> better understanding of the large z Gluon density 

• Pb : the whole procedure needs αDIFF to be constant(Q²) ?

compatible with ZEUS published result ?

(under investigation in H1 : HERAII data aviable)



« Dipole » model fits



Two-gluon exchange Model

+ γγγγ* wave function

+IR



Combined fit 
on the 4 data sets

Kinematic space

Q²>4.5 GeV²
(no need for any cut

in MX, β)

Fit result plotted with
H1 LRG and ZEUS FPC

data sets

Good description



For illustration we show the same fit with preliminary H1 measurements 

(not included in the fit : 99-00 and 04)



The different components from the BEKW fit

n(Q²)=n2
0+n2

1ln(1+Q²/Q0²)

xIP dependence in

(1/xIP)n(Q²)

=> Q² dependence of ααααIP

(L) component 



Status of BEKW fits

• Economic and efficient parameterisation of all data!

over the whole kinematic range (better than QCD-DGLAP fits)

dependences on all variables in good agreement with data

• In this model : αDIFF depends of Q²

=> precise experimental data are essential here…



Elastic

dominant at

intermediate β

Inelastic
dominant at 

small β
(large Mx)

BFKL dipole approach : 

Bialas, Peschanski ’97 ’98 and Munier et al., ‘98

2 components



elastic(L)elastic (T)

inelastic (T+L)

Reminder from 
Nucl.Phys.B534:297-317,1998

the different components



elastic

inelastic

With data =>



Combined fit 

on the 4 data sets

No need for a IR component
FD

in => natural factorisation

breaking (Regge)

quite large (L)!

But a fit with elastic (L)/(T)~30% 

also fine! Q²<120 GeV² for this model



Status of the BFKL dipole fits

• Kinematic range more limited / previous models

• Ratio L/T tends to be large for the favored fit ~60% for the

elastic component  (intermediate β)

=> measurement of FL 

• No IR needed! new feature : natural factorisation breaking?



Conclusions

• Different models describe the data with different basis 
assumptions : αDIFF(Q²), IR, …

• Today : BEKW approach favored : less parameters/large 
kinematic range and a good χ²

In progress : saturation based models

• Tevatron/LHC data needed 

• new prel. H1 analysis with >6 times more Lumi + high Q²
HERAII data aviable for analysis…


